Genioglossus and alae nasi activity in fetal sheep.
The functional development of two upper airway dilating muscles, the alae nasi and the genioglossus, has been studied in fetal sheep in utero from 112-140 days gestation. Before electrocortical differentiation phasic activity was present in both muscles for long periods, mostly when breathing movements were present. After 120 days gestation phasic genioglossal and alae nasi activity occurred only during periods of low voltage electrocortical activity. During high voltage episodes there was no phasic activity and tonic activity was not sustained. Although present during periods of breathing movements genioglossus activity was rarely synchronous with the diaphragm. The alae nasi showed both respiratory and non-respiratory related activity. Hypoxia abolished both alae nasi and genioglossus activity but whereas alae nasi rapidly developed an inspiratory rhythm during 5% CO2 administration this was not the case with the genioglossus and inspiratory activity was not always seen in the genioglossus even during 10% CO2 administration. It is concluded that there are fundamental differences between the control of genioglossus and alae nasi activity in the fetal sheep. The alae nasi behaves as an inspiratory muscle responding to hypoxia and hypercapnia as would be expected but the genioglossus shows no inspiratory activity during normal unstimulated fetal breathing. Thus the neural mechanisms for activation of inspiratory activity appear to be present late in gestation. However it is possible for the genioglossus to develop an inspiratory rhythm under conditions of much increased respiratory drive.